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Expanded simple tandem repeat (ESTR) loci are non-coding
DNA region in the mouse genome that show a high level of instability
resulting from loss or gains of repeat units but with several charac-
teristics differing from other classes of tandemly repeated DNA. The
frequency and extent of both induced and spontaneous mutations
at ESTR loci such as Ms6-hm have facilitated their detection using
PCR methods. Analysis of pedigrees or direct amplification of single
DNA molecules (individual ESTR alleles) has previously indicated
that Ms6-hm is unstable in both mouse germline and somatic cells.
Mutation levels increase when premeiotic and meiotically active
germ cells are treated to genotoxic insults (such as ionizing radiation
or direct DNA alkylation (using ENU)) resulting in common profiles of
size alterations to those of uninduced mutations. This might be
indicative of the participation in induced instability of a non-meiotic
mitotically associated process such as replication slippage. The link
between these effects and genotoxicity is indirect or epigenetic.
ESTR instability in cultured murine cells from both genotoxic and
non-genotoxic carcinogens (ionizing radiation, DNA alkylation
(ENU), oxidative stress (xanthine oxidase generated oxygen radi-
cals) and TPA) has been investigated to probe induced mutation in
cells not undergoing meiosis.
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Epidemiological studies have shown that, among women with
cancer-associated HPV-infection, smoking may increase the cervi-
cal cancer risk an additional 2-4-fold (Castle et al., JNCI, 94:1406,
2002). It is therefore of interest to examine human cervical tissue for
PAH-DNA adduct formation. Previously, antiserum elicited against
DNA modified with anti (�/-)r-7,t-8-dihydroxy-t-9,10-epoxy-benzo-
[a]pyrene (BPDE) was validated for semi-quantitative immunohisto-
chemistry (IHC) of human esophagus using the ACIS (van Gijssel et
al., CEBP 11:1622, 2002). Here we report optimization of IHC con-
ditions for PAH-DNA adduct visualization in human cervical biopsy
tissue. In order to prepare an internal standard, a low-dose BPDE-
exposed human keratinocyte standard curve was generated using
in vitro cultured human cervical keratinocytes exposed for 1 hr to 0,
0.053, 0.153, or 0.310 uM BPDE. Keratinocytes showed parallel
dose-dependent increases in BPDE-DNA adducts by IHC/ACIS
analysis and quantitative chemiluminescence immunoassay (CIA).
In a pilot study, the presence of nuclear PAH-DNA staining was
demonstrated in 2 human cervical biopsy samples from HPV-in-
fected women. In these samples the PAH-DNA staining, visible with
BPDE-DNA antiserum, was reduced 82 and 89% in parallel sections
stained with specific antiserum that had previously been absorbed
with the BPDE-DNA immunogen. ACIS values for specific antiserum
staining were 12.2 and 6.9 arbitrary units (AUs)/nucleus, compared
to 1.4 and 1.2, respectively, for parallel sections stained with ab-
sorbed serum. Therefore, the observed nuclear staining is specific
for PAH-DNA adduct formation. Further studies will explore the
usefulness of PAH-DNA adduct formation as an indicator of cervical
cancer risk in smoking women with cancer-associated HPV infec-
tion.
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Co-contamination with complex mixtures of carcinogenic met-
als, such as chromium, and polycyclic aromatic hydrocarbons is a
common environmental problem with multiple biological conse-
quences. Chromium exposure alters inducible gene expression,
forms chromium-DNA adducts and chromium-DNA cross-links, and
disrupts transcriptional activator/coactivator complexes. We have
previously shown that exposure of mouse hepatoma Hepa-1 cells to
chromate inhibits the induction of the Cyp1a1 and Nqo1 genes by
dioxin. We have tested the hypothesis that chromium blocks gene
expression by interfering with the assembly of productive transcrip-
tional complexes at the promoter of inducible genes. To this end, we
have studied the effects of chromium on the expression of genes
induced by B[a]P, another aryl hydrocarbon receptor (AHR) agonist,
and characterized the disruption of Cyp1a1 transcriptional induction
by chromium. Gene expression profiling using high density microar-
ray analysis revealed that the inhibitory effect of chromium on
B[a]P-dependent gene induction was generalized, affecting the in-
duction of over 50 different genes involved in a variety of signaling
transduction pathways. The inhibitory effect of chromium on
Cyp1a1 transcription was found to depend on the presence of
promoter-proximal sequences and not on the cis-acting enhancer
sequences that bind the AHR complex. Using transient reporter
assays and Chromatin immunoprecipitation analyses, we found that
chromium prevented the B[a]P-dependent release of histone
deacetylase-1 from Cyp1a1 chromatin and blocked p300 recruit-
ment. These results provide a mechanistic explanation for the ob-
servation that chromium inhibits inducible, but not constitutive gene
expression.
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Nitric oxide (NO), a free radical inorganic gas, has been shown to
have a biphasic action on cell killing with low concentrations exhib-
iting a protective effect against cell death, whereas higher concen-
trations are toxic. There is good evidence that NO is genotoxic, i.e.
it can cause DNA damage and mutations. Recently, it has been
reported that NO can be generated by mitochondria. Mutations in
mitochondrial DNA (mtDNA) have been associated with a variety of
diseases including diabetes, ischemic heart disease, Parkinson’s
disease, Alzheimer’s disease, and the normal process of aging.
These mutations could be partially the result of either increased
damage to mtDNA or decreased repair of this damage, or a com-
bination of both factors. It has been shown that NO damages
mtDNA to a greater extent than nuclear DNA. Previously, we have
reported that conditional targeting the DNA repair protein hOGG1 to
mitochondria augmented mtDNA repair of oxidative damage in this
organelle and enhanced cellular survival. In the current studies we
used HeLa TetOff/MTS-OOG1 transfected cells that conditionally
expressed OGG1 in mitochondria in the absence of the doxycycline
(Dox-) to evaluate the effect of additional hOGG1 expression on the
repair of NO-induced mtDNA damage and cell survival. Dox � HeLa
TetOff/MTS-OOG1 and vector transfectants were exposed to NO
produced by the rapid decomposition of 1-propanamine, 3-(2-hy-
droxy-2-nitroso-1-propylhydra-zino) (PAPA NONOate) and the re-
sultant damage to mtDNA was determined by quantitative Southern
blot analysis. Functional studies revealed that cells expressing re-
combinant OGG1 were more proficient at repairing NO-induced
damage in their mtDNA, and this increased repair led to increased
cellular survival following NO-exposure.
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